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Abstract of JP2001 109399 

PROBLEM TO BE SOLVED: To provide a display device 

h^o7 b fu anCe ° f 6aCh Color dis P ,a V P ixel easily 

Sl T f° Ut T aking 3 Circuit con fig^ation complex. 
SOLUTION. This is a display device wherein display pixels 
110, each of which is provided with an EL element 60 
sequentially laminating an anode 61, an emitting layer 63 
and a cathode 66 and emitting each color, and a TFT 40 for 
driving the EL element supplying a current to each EL display 

^J/'Tf!J , »K re «=, na , n9ed in 3 matrix form ' and as for the sizes 
(W/L) of the EL element driving transistors TFT 40 connected 
with respective color display pixels 1 10R, 1 10G 1 10B the 
TFT for the green display pixel 1 10G having the best ' 
luminous efficiency in the luminous layer 63 of the EL 
' element is the smallest, and the TFTs of the display pixels 
1 10G are increased in size in order of red and blue as their 
luminous efficiencies become lower. 




htro- //wO 



09)H*HI#W/f (JP) (12) ^ ^fl ^ 



It ^ 



(a) (u)ffartUH&n#« 

#^2001-109399 
(P2001-109399A) 
(43)^Pg0 ^13^4^20 0(2001.4.20) 



(51) IntCI. 7 
GO 9 F 
HO 1 L 
HO 5 B 



9/30 
29/786 
33/12 
33/14 
33/26 



3 3 8 



F I 

G 0 9 F 9/30 
H0 5B 33/12 
33/14 
33/26 

H 0 1 L 29/78 



3 3 8 

B 
A 

Z 

6 1 2B 



-73-K(##) 
3K007 
5 C 0 9 4 
5 F 1 1 0 



m&ffi& ifcH* H*«©ftlO OL (± 9 M) 



(2l>HHB**f MPFH -283181 

(22) miS 0 ¥/&l 1^10^4 0(1999. 10.4) 



(71)fflHA 000001889 

AKifr^ □ rfrjfCK* ii 2 T @ 5 # 5 
(74)ft£SA 100111383 

F^-A(##) 3K007 AB03 BA06 CA01 CB01 DA02 
EA02 

50094 AA06 BA03 BA12 BA29 CA19 
CA24 EA03 EA04 EA07 EA10 
5F110 BB02 CC02 0C08 GG28 GG29 



(54) is&wnzm tf^-m^mm 



(5?) imai 

I «ifc¥R ] mm 6 1 . ^ft/i 6 3 RX/tffi 6 6 £ US 
CW«L»feS:«3K-riEL3B^6 0, SlXH^E L« 
3**? E L St^rigfjjjfi TFT40r(l 

1 1 0£vb y ■y^ttfcEWSfUta* 
glT'iot, #fe^Ifl 1 OR, HOG, 1 
1 O B fcSMSfifc E L*^ IHBfflT FT40Oh7> 

6 3<7)3Bl3&^rt*fti ctl^feOS^H^l 1 OG<7)T 

FT^«^et,/jN$< % »aww«ir^»feaix»fe 




110B 



11W 




i TO 



110G 



r i10G 



3 



L L1 



110R 



1 TO 



1108 



■(2) 0 0 1 - 1 0 9 3 9 9 ( P 2 0 0 1 - 1 0U5S 



S^F t J£« £ £ {£S£iT h WMmnm byyi/X? 
t CS 7l # y—^^mz & l >T , i^iiaHOfecO^ 

fc ffli^fe'^Si^fflsr H5ieiEiftffl?iffi h?y >-*x 

**B*"C8ulSiB»fflaEJR h7yy'7^h7^^ 

^Offc)lfi»*fc:JEE tTRSS/iT^i ^££^^6 
If 1 X« 2 (cf£$gco# ^ 

ii?tigi&ffl55flg h 5 b y X£ . 

>iSA?<0 b 7>y^W XJ: 0 fc'h;* < Lfcd fc £ 

wat -r&nrass 3 Kie»co# 7-asgi, 

iifciEISfflSR h y VisXfO) b y W7.9*r 4 X& . 

{&vftK®mv&ftftm?(cir&zixKmmmmm b y 

visx?<n b yWT.f+tA XJ; *)i>±$< LtzZ b £ 

imt i-himm 3 (,zEzm<vjjy-m^mw« 

* J F L ffii&fl33l& by>isX?co byyi/Xf^fj XifiVR 
lZ±$<%hZt**mk~th fit* 3 (C IfiSJ <o iiy- 

C IS*3S 1 0 ] ATI BSffe3teSH=4ix U ? h oyu $ * y 
-fe & d t SrlfSi t f 6 If lft^9cr>? 

*>^?ti& i miztmcDfiy-mfmw. 

[000 1] 

tfXl/? hD/l/^. 7 t^ (Electro Luminescence : 



(Thin Fi 1m Transistor : UT. r TFTj kWi" 

h. ) zm^fzm-^mzim-6 , 

[0002] 

[0003]ifc. *^EL*^£jffi»;&-e;S>U 7 f 
>^'S^r<h LTTFT*fl|i3t«5aattWRBIHeSii 

[0004] H2(ctiE L^gi£7)fl(Dil8iv^ 

0£^:U 04 (a) ^(H3 4 1 <7)A-A|^^So7t:KlTra 
i^L, 04 (b) ^H3^B-B|g(Cf a v ^^lilTra 

[000 5] 022WXH3fcS^-jLdt. 
5 1 ^ Fl/^f xfi^Jg5 2 fcfcH£ftfc««K**B* 
1 1 0**»*S/tT*5f), vh«J^x«fc:S»$*lT^ 

SAo, Pff^5 1 , 5 2<7)3c.t5#^(C(5X>f 
>^fflT F TX'fo&W, 1 COT FT 3 0 *5 
0, f F T 3 0 (7) V - X 1 3 s (if^SMll 
Stt 5 4 4: coHT'SaS:^ S*«ffi5 5 t 
tfc. EL* : FJB»fflTFTT*«)6a2^TFT4 0<7) 
y-h4 1t:j$i$/lt^S. S2OTFTOy-7,4 
3 s(iW»lE LS^f6 0OBflg6 1 tlftaSix. i&ftco 

■c*s«M6*«i8 5 3 itzmmztix ^z>. 
[ooo6] tfz. y-bm^&5 i kffiftze&mm. 
wm%5 4mm$tix^& 0 zns&fmswBms 4 

\±9ul*mfrb&L~>X& Y )^ ¥-b$mmi2*:ftLX 

tftov-xi 3 s tmmztitzmmnmsstcom 

»i. «2^TFT4 0^-MRffi4 llcWiDSilS« 

mwifo h \ vi¥m#&w&m(K ioic, tf t&ts 
^mELmttmtzmm&fgLLXfSLh. tztzt. mmi 
o t Lxmm&z^&mwiRTf^tkmmzm^hm 

^IZli. dfl4>co*«l 0±icS i O^S i N^rfc'cT) 

[0 0 08] ^-T. 7fy/fflOTFTta/^l 
COT FT 3 0(ZO^TiftBJ-fS. 

[ 0 0 0 9 ] 04 ( a ) 1,Z7jk~t£ olZ. 5^7^. ft 
7VU# >J/7yxmfrt>Kc& JfeS1±S« 1 0±(c. 
R(p-SiR) *»4>*6flaWBl 3. *<D±.lzy-b 

mmm 1 2 . rv? oaicti , fj/txiwo) 



; ( 3 ) 001-109399 (P2001-1 0U5S 



[ooio] -?-lt. y-s«ffii i . y-Me»Ki 

2±0^ffi(C(i. S i 0 2 M. S i NmRUS i 0 2 H<5D 

* iztzm m&mm i 5 $ tix a o . k p 

4 >' 1 3 d £*fj£ tTlSft^ fc-MZ A 1 $S 

<0^£5ElSLJt KM >^fiS 1 6 #15 ft £> it, 3gfc£ 

mtcmiamm* h & 9 mm * vmzt h ^mmmm 1 

(00 1 1 J iJ:(C. W«EL*^«E»ffl<7)TFT-Cii> 
€.m2c7)TFT4 OtCO^TIfiBJ-TI.. 
[ 0 0 1 2 ] [314 ( b ) (C^-f <£ 5 (C. 5^7^. . ££ 

T^'j^'7^*^^sje^tts«i o±(c. ^2i{* 

K(p-SiH) Hil.ai4 3. y-MS»Kl 

2 . s.ixc r . m o%t'comm&.£mfrt>%&y- hm 

ffi4 ltfmiZBf&.ZiXZ&i') . ^r^>m.mm4 3(C<i. f- 
x%-lVA 3ci, >Ii0f-v^yP4 3 c iOMfflMc V — X4 
3sWHM V4 3dA<IS(t<i>iXT^&. -etT. y 
-hjfigy&l 2RUW§)M4 3±c7)^:E(c. S i O 

2 k. s i nims i o^iomizmmztxtzmfflim 

il5 5ffML. KW743d LTISWc n y 

^.4 3 s izttE-l fz&mzzi ? I-*— /U$rJgj£L. 
M-fclTO (Indium Thin Oxide) ^<bfiJc&3gBJW£ 

[00 1 3] W»EL3R^6 OJi. ITO«QaflStfl 
A"b«4Bi6 1 . MTDATA ( 4.4-bis(3-methylph 
enyl phenyl ami no) bi phenyl ) SI 1 

ill. WT P D (4.4,4-tris(3-methylphenylphenyla 
m i no) tr i pheny 1 an i ne ) & £ £> % & m 2 * - /l^ m 
co-fr-ll-mmm 6 3. ^-J-? <J K>- (Quinacridone) IS 
JgffcSr-g-tfBe b q2 ( 10-O-y" C h 3 Jf/ij/-;i,- 
^'J'J^Afgft) ^>/b«^3W6 4MBebq 

2^r t'*> 4, Eg z> m^mmmfr wm^m 65.7 

^i^A (Mg ) tAg (§g) &«VM*7? 
ffc'J^A ( L i F ) t A 1 *>WJBft*i:a»4>J**Hrti 

f 6 -I £ (= J: 0 . *<i-Pfi.*OfeSr«3W-4a55iijR*«fl| 
{00 14] ifc^HELJjfli. RMfo&^&ASfufc 



[00 15] 

Jtt zz-^wmizn . zcomtnwm 1 1 0 z't czmm 
ztitt&E LmTzmmi-ztztrxoE Lm^mmmr 

F Ttfiggi ZtlX\,\&&. Ztlh<7>TFTlZ\, ^-fixco h 
7 yiSAf+f A r X. EP^T F TcD^^Mt y- h^fiE 

ftL (IH3C0J§^C(i. L = L 1 +L2 ) tOitW/L 
ii%-^TFTT'Ji^. 

[ 0 0 1 6 ] #fearSE#-f S#*inB*«$fcSfc» 

*>!.^{±#^H^tCtg^§fL7t:m 1 ^TFTCf^f 
[0018] L^L^A^. Ig»m^mSfl^#^ 

[0019] ^wT-*^BJ(i, ±|eco^co^£(C^^ 

t«E Lm=mmmTFTW4 xz$%%&)mzmt.x 
hzt &x'£ h e Lii^§sis£*i{jt-r ^ c t ^ awt 

[00 20] 

«*«*tc. a***^. tm^tm^zmm^tim 

ttzij=y— Wr$£%ilzt$^X. ^-fe^O^^B^W-? ^.^^ 

yisxfff) h 7 > is* ?V4 Xtfrnft-ix i> cox'h 

[oo2i]*fc, ±3&<7m^mt. mih^y^x 
xitmzs&itm^coftftwmizmtxi&fcztL 



; (4) 001-1093 9 9 (P200 1-1 0U5S 



I 0 0 2 2 J H(C *HaW^ttgft£*?(Ctttt3 

v-j xz . u.&$ty£m z F<v$t%Mmx o hm^^m 
co a axx?(c$te 3 ixTt i ^m^mmmmm vyy 

VX9<r>\- 5 ifJAfW XX *) t/J»S < Ltzm^gkW. 

X'fo h o 

[ o o 2 3 j itc. mi>%±tym*»^&3&tm=Fi,zm 

XX 0 t 'J> $ < L . JtSS^afC* £ . 

[ oo 2 4 ] mztti, mRBhstiasmm^sftit 

[ 0 0 2 5 ] S fc. fttaTtSS^ffi^gflbtJrFJcSf 

xx<oi>±z< Ltzwm^x-h & . 

[ 0 0 2 6 ] fflifflftt «3KSWs*<lS^e5fc)t3B^. 

t o o 2 7 ] s?t . ¥tmhmtfi&< =5rstcoixTHuiee 

[00 28] itz, mi&Ztjtm^&^U? hoyus* 
[00 29] 

[ 0 0 3 0 ] m 1 (i . *SSnj§o*jS§!fi£' E L^^S 
1 0 0 tzmm Lfc*&Sr* L , E L*?-(c*SE£e$tfr-f 
& E L*fW»fflT FT<0-aJS:jfc*:L3tTiii[aT-* 

•5. 

t o o 3 i ] %ti . mmizi±&mmwmfi\ ( 1 1 
oR).gfe(noG) ay'tfe (i i o b > 

-t&Wi^x'fo-ox , ffi&<?>ffl3iz7ik-r$kijkwm(?>oib. 

^mmizamzixtmimr ft 0)1-^^,1. 4 3 c * 

■<'-X4 3sB.V : FU4>>4 3d£ffi£t:i&m®t. ¥ 
-h'c^i^kklXfnLX^h. 

[00 3 2] mmiz^Xolz, EL^^l0OtC 
ti. ISI&toy'-hfl-^tSS ljPHGto&fcrAttifc:. *fc 
h'N vfe**5 3*<H0<o±T^|6j(CieS$n 
TfcO. fil^(|f«5 1, 5 3<i5i,Hc3eMLT^ 
■5. 

[ 0 0 3 3 ] Ztl hVili&ttmzli. . m3lZ7tkLt:Xo 

iz. mm^®5 1 . 5 3t=»asiiEL*^6 0fc:«a[ 
sot, wPT30«y-^i3st:y-hatsa 
6ozmm-t$>ELm?m®mTFT4ot ^el 



S^SMWST F T4 0 CO V-X 4 3 s 6 1 mm 

otfim&LZtixti*) . ttz. mi 

iZT^-tX 0 (C. &&cr>mnimm 1 10R. 1 1 0 B . 1 

I 0Gli7hij y9xmz&fflZiXX^2>. *«E L* 

=t 6 o ^mmim^mm^mx'tm i, <?> t m tx- 
hh^x-mmi^-th, 

[0034] zzx\ &^mm 1 1 OR, 1 1 0 B . 

I I oGizmmtaxtcELMT-mmmTFT^byyi; 

X9+U XW/ LICO^T IffiH^-r I) . 
[003 5] Kcii. *fratCtJ^T(i. TFT^h7>- 
^'X^-^-f Xt(i. TFT<7)f-v^/U<7)^-^^yMSWi: 
f - L t coit , EP ^> W/ L O C i: ^ n ^ 4, o £ 

[0036] *mmcD&mt,zio^zii. u^^mm 
izsmi-h^fmmA<mi>mmm^< . 
rnmz&wt zmmm<?>iiffi®}mtfmzn< . 

*Refft. Wfec0563B!;*BeffOJt*\ Geff : Ref 
f : Beff = 10:3. 8 : 1 . S^if-^NCOV^TI^f 

[00 37] @l(CiJ^-CEL^|gt&fflTFTtf0h-5 
V^^t^XW/LOLil L 1 +L2T"^>i>. 

[0038] ^fecoa^®S«Of67t^^CO^M^£0 
^3t^^^' g t it V WT. #*5kB*c0SES6 ffi T F T CO 
h7y^m X (W/L) C7)3^, lifea^liSl 
1 0G<OW/LSr»t/jN$< LTTFT^iSS^Tv^ 

[0039] fBltfOfecoa^®^ 1 1 0 R, 110 B<7)W 
/L<i. *ieco^B*coi l OGcow/LJ; 9 

[0040] ft«t6t)(;(i, «-feC0«7C^C0Jt^'. Gef 
f : Reff : Beff = 10:3. 8:1. QX'hh<KX\ 
&T FTcr>1-ir = 5 jumCT)— fct L^il^ti, 

^BI^«0TFTOf--v^;MBWR= l 3^m. 
^nH^co^- -v ^/HtgWG= 2S^mif|,. 

[ 0 0 4 l ] BP*>, WG : WR : WB= l /Geff : l /R 
eff : l/Beff=l/l 0: 1/3. 8: 1/1 . 8 = 
1:2.6:5.6 = 5:13: 2Si:^rS. 

[0042] ZcoXolz^ W/L £#fe«0«3B»$sfcyE 

~tizmmLxm&-r&!£$mi>*<, it c . v^^ym 

V-X*>4>ELggS&fflTFT4 0Oy-htCtt^$fL^> 

**«E L«^ISo>%^H4Bi^S:ffiMl(cgex-r 6 ^ t t,z 
%^xt\.lzXr>Xffit&*?&&$it£<r>WMt%hbb t> 

EL^»fflcOTFToy-h(Cfit^-f|,^;jFE^ 



!(5) 001-1 0 9399 (P 2001-1 0U5S 



[004 3] HHCfcOTfi, ft^HliWif 

t^/PfiLW5%. f-v *;Ms W 5: — jg t L £ ^ 

■f- -v wVfk L £ — % t LX . ^-v */Ml W 5r 
Ssrc^r (bits. ED*>, Sfe«*BSS<Of-v^yugw 
£ftt»/h$<l/C. WfeS^B^OTFTcOf-^/MS 

[ o o 4 4 ] dioj; oiz. &&com^mmizmmz i't-tz 

E Lgg»fflT F TOT/Lr ^^*iSStiea§ ilfc 

i <c i o . mtm m> h & fer t tn* 4> * -e 

ft £EB^£>c: .Sit tic, yiJ-y^'ffi 

TFT30 izmteZtlh KU-f yft-t$-#fed"t dH^ 

[ 0 0 4 5 ] *IISScO^(CtiV^-C«i, mt-th 

^m^mm^zmm. sntEL semis t f t«o h 5 v 
om^wmizmmzixti e LiEisfflT f tot/l*^ 

?tE LJKI6fflTFT<0W/L L«:*&*^ 

#fe<7>^BSfc* { |BltW/L-t-&ot\ SOcOfe- (?) 
;i «#feco^^H^£7)W/ L tmWJz £ < T t H < , £ 

#E«iSIf«W/ L *i|S| £T£> o T . ££9 jtSD 

t bi tvfe , m t imemm^wmcDw/ l a* 'h $ 

[0046] ifc. *»ficO0®tfc^T(±, #fe<7).^ 
^BSil 1 ORhWfe^SUnBSSl 1 0 BcOW/L$r^ 
fecO^^BS 1 1 ORcOW/'LcO^-A^^^li^-too 

^1 1 OB«w/Lco*£;*OI«#«, -e-fl<c>co»3t^ 

Zbff$>&. ?UKB55t<03-fe£R, G. B i: Ut^C 
l±. %^^'fitftOGiO^B^l 1 OGfcSMSfrS 
il^TFT<OW/LS:«fc/hS<-rs. 
[004 7] j^Stf)*^ t-A^ 

jetT^^TFTKg^siiafitews-*-***. 

[0048] -i^B&frmWiZii\\X\i^ m Lfeco 



[0049] ilTt, &-&<r>5£f(m<r)tt®t LXI&. Wfe 

AZM (r*/>f-y-®B«*) ^rifSrfflv^, 
JI<7)*«-£(C(if9J;l(i'Z n P r (*T'J 7 ^ 'J y-ffi&ife 

m Ktt'&m^. ®&f£/tm<vm-&<,znmtifBeBc l 
2 ( i o-<// c h d y u y-zu-^'j 'j ^Aig 

[00 50] ^^J: 3 (C, WISE L^^SfiO^-fecO^ 
SBteiftfO^^^^fttftv^feioa^BS 

X'Z>&fc-&cr>m9rMmk . #fe<7D^BS<7>3S3fc£&^J: 
0 t IE i& v & *fe<0«^B* t *» flt -5 

X v > ^.^tcfc v vt (i . iife<7)^iFB^tcJg^ $ iirt: E 

L#^iES&fflTFTOW/L*<*fe<?)^RB#tCgc^$ 
iX/i E L fg^ lElfifflT F TCOW/ L X 0 << ^>£> & ^ 
(i^ L < ao#fe<7)^^B*(ctg^c$ix^ E L3TFgB» 
fflTFTOW/L*iWfecoa^B*tC^$iX^E 

?mmm<r> t f tow/ l j; o t> /h§ < -r § ^ £ c <t 
o . mmmm^^mm.m^^'Gcom^mmz'tizm^ 

=SrO. X'f7fy/fflTFT(:ft^fSFl/-{>' 

t^'T'^ § fc fc Lt. %tLlz£r>X®mz&&,cr>* , 7'( 

[00 5 1 ] 4fc. #fe^«^B*t=SSB5SiifeTFT 
OW/L^±3zEcoJ; o Ici-^C b iz£ 0 . 

[00 5 2] ^rfc. *HH£Wff?HS(c*3^T(i. E 

mmmr f tu. y- bmmtfy- b&mmz-ft txm 
mm<?>±.mzm-thtitz^t>*s)h v vry- vm^^ 

mm*1tLXtm}Mcr)TMzmit>titz^*>«P&7i<hJ± 

?-vmmzmttzi%i^z{>mmcr>%)%kzm-thz.ktf 

X'Zh. 

[0053] *HSfitO^®tC*>^-C(iE 
WO o tbWimmttZ^ LXWRLtzfiK *¥iWlt V G A 

(64 0X480) . SVGA (800X600) . X 
GA (1024X768) . SXGA (1280X10 

2 4) %t\ &mco$kff;®mmzmm*i&x'$>z>. 

[0054] 

®m<?>*'7'( bJ<?yxz[°ig%ffii8.zimiz-rz>zt* 
< tr?&&tzm»t& <r t tfx-z h e Lm^$mznz> 

zttfX'Zh. 



: ( 6 ) 0 0 1 - i 09 3 9 9 ( P 2 0 0 1- 1 0158 





1 1 0 B 






1 1 OR 






1 1 0 G 






3 0 


^lOTFT 




4 0 






5 1 




U24 ] EL**3gB£>KffiHT*#>6. 


5 2 


F W vfi^ 


[05] E L^Sgi^fe^Ii^SiJ'I^^tf 


5 3 






54 






1 0 0 





[02] 



53 53 53 




[H53 



: ( 7 ) 0 0 1 -10 9 3 9 9 ( P 2 0 0 1 - 1 0U5S 



[Hill 
100 



53 



.53 



.53 



.53 



110B 



12 



*-i=i 



L1 



110R 



110G 



L2 

m 



L1 



L2 



J=L> 



a; 



L1 



:110B 



110B 



L2 

I - — L 

a* 



L1 



110R 



110G 



L2 



.*J=L* 

w 



3 



L2 



L1 



L1 



:110B 



1 1 0B 



L2 

& 



110B 



L1 



110R 



1106 



L2 



L2 

a: 



L1 



L1 



110R 



110G 



:110B 



M10B 



•'( S ) 0 0 1 - 1 0 9 3 9 9 ( P 2 0 0 1 - i 0U5S 
[03 ) 




110 



* • 



:( 9 ) 0 0 1 - 1 0 9 3 9 9 ( P 2 0 0 1 - 1 0U5S 



[H4] 



(a) 



52,16 11 11 



54 

=3 



i i i 



ir^ 1 " iL iL iL J 



—17 

— 15 

— 12 

-•^10 



(b) 



66^ 



"65—- 



17 



162 f= 
61 — 



151 
12~- 
10^" 



-53 -17 
■15 



43s 43c 43c 43d V 43 52b 



